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VIBRATION-PROOF DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a liquid-?lled vibration-proof 

device used for a body mount or a suspension support of a 
vehicle. 

2. Description of Related Art 
As a body mount used for a rear suspension of a vehicle 

or the like, such as an automotive vehicle, there is knoWn a 
body mount that has an internal cylinder member connected 
and ?xed to one of a vehicle body and a frame on the 
suspension side supporting the vehicle body, With its axial 
center oriented vertically. An external cylinder member is 
connected and ?xed to the other around the internal cylinder 
member, and a rubber elastomer is arranged betWeen and 
interconnects the internal and external cylinder members. In 
the rubber elastomer, there is provided an annular liquid 
chamber surrounding the internal cylinder member. 

Also in a suspension support such as a strut mount, for 
example, a vibration-proof device as disclosed in JP Patent 
Publication 10-38014 (1998) A is proposed, Wherein an 
internal cylinder member to be ?tted to a top of a strut rod 
and an external cylinder member to be ?tted to the vehicle 
body side are joined by a rubber elastomer disposed betWeen 
both and further, the rubber elastomer is provided therein 
With an annular liquid chamber surrounding the internal 
cylinder member. 

With the above-mentioned vibration-proof devices, like 
the body mount or suspension support, When a vibration load 
mainly in the axial direction is input, the vibration is adapted 
to be suppressed by the effect of loWering in dynamic spring 
constant by the liquid chamber thereby to obtain a required 
vibration-proof characteristic. 

In either case of the vibration-proof devices mentioned 
above, for the vibrations in a frequency region loWer than 
150 HZ, the aforesaid loWering effect in dynamic spring 
constant by the liquid chamber is obtainable and a required 
vibration-proof characteristic can be exhibited. NotWith 
standing this, for the vibrations in a high frequency spectrum 
of 150 HZ and upWard, in particular, in the vicinity of 
150~300 HZ the loWering effect of the dynamic spring 
constant is small and the vibration-suppressing effect is not 
suf?ciently obtained. Further improvement over the 
vibration-proof devices of these types is therefore desired. 

SUMMARY OF THE INVENTION 

In vieW of the prior art situation above the present 
invention has been made and is contemplated solving the 
aforementioned problems by the provision of the vibration 
proof device of this kind With a stirring member in the liquid 
chamber, accordingly. 

The invention consists in a vibration-proof device com 
prising an internal cylinder member, an external cylinder 
disposed concentrically outWardly of the internal cylinder 
member, and a rubber elastomer disposed betWeen the 
internal and the external cylinder members, the rubber 
elastomer having therein an annular liquid chamber sur 
rounding the internal cylinder member; and the vibration 
proof device is characteriZed in that inside the liquid cham 
ber there is provided an annular stirring member projecting 
inWardly from an inner periphery side of the external 
cylinder member toWard a chamber Wall face on the internal 
cylinder member side so as to hold a clearance therebe 
tween. 
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2 
According to the vibration-proof device, the liquid cham 

ber is divided by the stirring member into upper and loWer 
parts, Which are in communication through a narroW clear 
ance betWeen the stirring member and the chamber Wall face 
on the internal cylinder member side. As a consequence, 
upon inputting of a vibration load, in particular, a vibration 
load in the vertical direction, the liquid in the liquid chamber 
?oWs through the narroW clearance upWardly and doWn 
Wardly. Because of resonance action due to the liquid 
?uidiZation, the dynamic spring constant can be loWered in 
a high frequency spectrum in the vicinity of 150 to 300 HZ, 
as Well and the suppression of vibrations can be effectively 
achieved. Thus it is possible to exhibit good vibration-proof 
characteristics in a Wide range of frequency spectrum. 

Further the abovementioned vibration-proof device may 
be constructed so that the rubber elastomer comprises a main 
rubber portion bonded by vulcaniZation to an outer periph 
ery of the internal cylinder member and a diaphragm bonded 
by vulcaniZation to the inner periphery of the external 
cylinder member; a main outer cylinder bonded by vulca 
niZation to an outer periphery of the main rubber portion is 
?tted hermetically inside the external cylinder member and 
at the same time, an inside-of-diaphragm cylinder bonded by 
vulcaniZation to an inner periphery of the diaphragm is ?tted 
hermetically to the outer periphery of the internal cylinder 
member, Whereby forming the liquid chamber betWeen the 
main rubber portion and the diaphragm. 
By this structure, the liquid chamber, in Which liquid is 

sealed and Which is capable of deforming by input of 
vibrations, can be provided Within the rubber elastomer and 
its assembling and construction is facilitated. 
The stirring member is preferably held and pinched at its 

outer peripheral margin betWeen one end of the main outer 
cylinder and a step portion at the inner periphery of the 
external cylinder member. Because of the construction, upon 
assembling, the stirring member can be incorporated in 
place easily and securely by preliminarily setting it on the 
place of the step portion at the inner periphery of the external 
cylinder member. Further in case Where the step portion at 
the inner periphery of the external cylinder member is 
formed on an inner periphery of a rubber layer 
vulcaniZation-bonded to the inner periphery of the external 
cylinder member, it is possible to hold and pinch the stirring 
member elastically, stably and hermetically and to exhibit its 
function satisfactorily. 
The stirring member may comprise a ring-formed plate 

made of a rigid body and a rubber portion encrusting an 
inWard marginal portion of the ring-formed plate in the 
liquid chamber. In the event that the stirring member abuts 
on the chamber Wall face on the internal cylinder member 
side by the input of vibrations in a direction perpendicular to 
the axis, it is thereby possible to absorb the shock, thus 
suppressing the generation of a hitting sound. 

Alternatively it is also possible to construct the vibration 
proof device of this invention so that the rubber elastomer 
comprises a main rubber portion bonded by vulcaniZation to 
the outer circumference of the internal cylinder member and 
a diaphragm forming the liquid chamber betWeen both; the 
external cylinder member has an outside-of-diaphragm 
cylinder, including a cylinder portion to Which the dia 
phragm is bonded by vulcaniZation, to be ?tted to a vehicle 
body panel, etc. and a main outer cylinder bonded by 
vulcaniZation to an outer periphery of the main rubber 
portion; the main outer cylinder is ?tted hermetically, at its 
one end, to the inside of the cylinder portion of the outside 
of-diaphragm cylinder and at the same time, an inside-of 
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diaphragm cylinder bonded by vulcanization to an inner 
periphery of the diaphragm is ?tted hermetically to the outer 
periphery of the internal cylinder member, Whereby forming 
the liquid chamber betWeen the main rubber portion and the 
diaphragm. 
By this construction, the liquid chamber sealed With 

liquid and capable of deforming by inputting of vibrations 
can be provided inside the rubber elastomer and its assem 
bling and construction is also facilitated. 

In this vibration-proof device as Well, it is preferred that 
the stirring member be held and pinched at its outer marginal 
portion betWeen one end of the main outer cylinder and a 
step portion at the inner periphery of the cylinder portion of 
the outside-of-diaphragm cylinder. In assembling, it is pos 
sible to incorporate easily the stirring member in place by 
setting it on a place of the step portion at the inner periphery 
of the external cylinder member. Further in case Where the 
step portion at the inner periphery of the cylinder portion of 
the outside-of-diaphragm cylinder is formed on an inner 
periphery of a rubber layer bonded by vulcaniZation to the 
inner periphery of the cylinder portion, it is possible to hold 
and pinch the stirring member elastically, stably and her 
metically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional vieW shoWing a ?rst 
example of a vibration-proof device of this invention taken 
along I—I line in FIG. 2; 

FIG. 2 is a plan vieW of the vibration-proof device in FIG. 
1; 

FIG. 3 is a bottom face vieW of the vibration-proof device 
in FIG. 1; 

FIG. 4 is a sectional vieW of the vibration-proof device in 
FIG. 1 shoWing its state before assembling; 

FIG. 5 is a sectional vieW of the vibration-proof device in 
FIG. 1 shoWing a state it is used; 

FIG. 6 is a plan vieW shoWing a second example of a 
vibration-proof device of this invention; 

FIG. 7 is a longitudinal sectional vieW taken along VII— 
VII line in FIG. 6; 

FIG. 8 is a sectional vieW shoWing the vibration-proof 
device in FIG. 6 shoWing its state before assembling; and 

FIG. 9 is a sectional vieW of the vibration-proof device in 
FIG. 6 shoWing a state of use. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The forms of carrying the invention into effect Will be 
hereinafter described on the basis of examples illustrated in 
the draWings. 

FIGS. 1—5 illustrate a ?rst embodiment of this invention, 
an example of a vibration-proof device A1 mainly used as a 
body mount. 

In the ?gures the reference numeral 1 is an internal 
cylinder member to be coupled and ?xed to an attachment 
member on the body side of a vehicle through a shaft 
member for fastening, such as a bolt or the like. It is of a 
comparatively thick-Walled cylindrical ?tting. The reference 
numeral 2 is an external cylinder member to be ?tted and 
?xed to an attachment member of a frame on the support 
side such as a suspension, etc. supporting the vehicle body 
by press-?tting means or the like. And it is composed of a 
cylindrical ?tting having a Wall thickness thinner than the 
internal cylinder member 1 and disposed essentially con 
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4 
centrically With the internal cylinder member 1. These 
internal and external cylinder members 1, 2 are ordinarily 
made of metal such as aluminum material or steel. 
BetWeen the internal cylinder member 1 and the external 

cylinder member 2, there is disposed a rubber elastomer 3 in 
Which an annular liquid chamber 4 is formed to surround the 
internal cylinder member 1. Within the liquid chamber 4, an 
annular stirring member 5 is provided, as later described, 
Which projects inWard from an inner periphery side of the 
external cylinder member 2 to divide the liquid chamber 4 
into upper and loWer parts. 
The rubber elastomer 3 includes a main rubber portion 31 

vulcaniZation-bonded to an outer periphery of the internal 
cylinder member 1 and a diaphragm 32 vulcaniZation 
bonded to the inner periphery of the external cylinder 
member 2 to form the liquid chamber 4 betWeen it and the 
main rubber portion 31. To an outer periphery of the main 
rubber portion 31 a main outer cylinder 6 is vulcaniZation 
bonded so as to be ?tted inside the external cylinder member 
2. Stated another Way, the internal cylinder member 1, the 
main outer cylinder 6 and the main rubber portion 31 are 
integrated by vulcaniZation molding of the main rubber 
portion 31. The reference numeral 10 in FIG. 4 represents 
the resulting molding. 
The external cylinder member 2 has a length larger and a 

diameter someWhat larger than the main outer cylinder 6 and 
is provided, at its axially one end (loWer end), With an 
outWard ?ange portion 21. To the inner peripheral face of 
this external cylinder member 2 is bonded a sealing rubber 
layer 33 of a required thickness by vulcaniZation, so that the 
main outer cylinder 6 can be ?tted hermetically through the 
rubber layer 33 to the inner periphery of the external 
cylinder member 2. On the other hand, at the inner periphery 
of the external cylinder member 2 on the ?ange portion 21 
side, there is formed the diaphragm 32 extending inWardly 
of the rubber layer 33. Further, an inside-of-diaphragm 
cylinder 7 ?tted to one terminal portion of the internal 
cylinder member 1 is bonded by vulcaniZation to the inner 
periphery of the diaphragm 32. That is, the external cylinder 
member 2, the diaphragm 32, the rubber layer 33 and the 
inside-of-diaphragm cylinder 7 are integrated by vulcaniZa 
tion molding. The reference numeral 20 in FIG. 4 designates 
the molding body. 
The inside-of-diaphragm cylinder 7 is composed of an 

annular circular plate 71 abutting on the terminal face of the 
internal cylinder member 1 and a cylindrical portion 72 
Welded to the circular plate 71 so as to assume a generally 
reverse T-form in cross section. And the inside-of 
diaphragm cylinder 7 is formed so that the cylindrical 
portion 72 may be ?tted to the one terminal portion of the 
internal cylinder member 1 at its outer periphery by press 
?tting means. 

In the example as illustrated, the outer periphery at the 
one terminal portion of the internal cylinder member 1, to 
Which the cylindrical portion 72 is ?tted, is offset to form a 
small-diameter portion 11 slightly smaller in diameter than 
other portion. Furthermore, a rubber layer 31a, Which is 
rendered integral With the main rubber portion 31 at the 
outer periphery of the internal cylinder member 1, extends 
up to a step portion 11a of the small-diameter portion 11, so 
that the cylindrical portion 72 ?tted to the small-diameter 
portion 11 may elastically abut at the end thereof against the 
rubber layer 31a thereby maintaining a sealing condition. It 
is also possible to form a rubber layer 32a integral With the 
diaphragm 32, Which is vulcaniZation-bonded to the outer 
peripheral face of the cylindrical portion 72, so as to extend 
up to the terminal face of the cylindrical portion 72 
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The molding 10 on the internal cylinder member 1 side 
and the molding 20 on the external cylinder member 2 side 
thus formed as separate bodies as shoWn in FIG. 4 are 
fabricated in a liquid into the device as shoWn in FIG. 1, 
Whereby the liquid chamber 4 is formed internally. That is, 
the main outer cylinder 6 on the molding 10 side is inserted 
from an opening on the opposite side to the diaphragm 32 to 
be ?tted to the inner periphery of the external cylinder 
member 2 on the molding 20 side through the rubber layer 
33, and concurrently, the inside-of-diaphragm cylinder 7 on 
the inner periphery of the diaphragm 32 is press ?tted into 
the small-diameter portion 11 of the internal cylinder mem 
ber 1 on the one end side, Whereby the liquid is sealed 
betWeen the main rubber portion 31 and the diaphragm 32 of 
the rubber elastomer 3 and the liquid chamber 4 capable of 
deforming by the input of vibrations is formed. 

Usually, the external cylinder member 2 is reduced to 
some degree in diameter by draWing Working in the state that 
the main outer cylinder 6 is urged therein and concurrently, 
the other end 22 thereof on the opposite side to the ?ange 
portion 21 is crimped inWard to be engaged With the end of 
the main outer cylinder 6. As such, the main outer cylinder 
6 is held securely in place. 

In the case as illustrated, at the underside of the ?ange 
portion 21 there is provided a stopper rubber 35 that When 
the internal cylinder member 1 undergoes a large upWard 
displacement accompanied by vibrations of the vehicle 
body, abuts elastically on and is engaged With a stopper plate 
?xed to the loWer end of the internal cylinder member 1. On 
the outer peripheral face of the external cylinder member 2, 
a rubber layer 23 for elastically press-?tting into an attach 
ment member of a frame on the support side such as a 

suspension is provided. 
The stirring member 5 is composed of a ring-form plate 

51 made of mainly a rigid body such as metal and a rubber 
portion 52 encrusting an inWard margin of the ring-form 
plate 51 in the liquid chamber 4. The stirring member 5 is 
held and pinched, at its outer marginal portion, namely at an 
outer marginal portion of the ring-form plate 51, betWeen the 
end of the main outer cylinder 6 ?tted inside the external 
cylinder member 2 and the inner periphery of the external 
cylinder member 2, namely a step portion 24 formed on the 
inner periphery of the rubber layer 33. 

In combining the molding 10 and the molding 20 together, 
this stirring member 5 can be held and pinched betWeen the 
step portion 24 and the end of the external cylinder member 
2 by preliminarily receiving and setting it on the place of the 
step portion 24 at the inner periphery of the external cylinder 
member 2, Whereby it is possible to incorporate securely and 
easily it at a predetermined position. Further because of the 
formation of the step portion 24 on the inner periphery of the 
rubber layer 33, the stirring member 5 can be held and 
pinched elastically, stably and hermetically. 

The stirring member 5 may be made of a plate material 
merely of a rigid body such as metal or synthetic resin. The 
stirring member 5 is constructed With a vieW toWard absorb 
ing the shock and suppressing the generation of hitting 
sound in the event that the stirring member 5 abuts on the 
chamber Wall face on the internal cylinder member 1 side by 
input of vibrations in a direction perpendicular to the axis, 
it is preferred to provide the stirring member 5 at its inWard 
margin With a rubber piece 52. 

In the illustrated embodiment, in the main rubber portion 
31 of the rubber elastomer 3, there are formed extension 
portions 4a of the liquid chamber 4 extended therefrom at 
positions facing each other in directions perpendicular to the 
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6 
axis and interspacing the internal cylinder member 1 so that 
each of the portions 4a may be formed in a required Width 
in the circumferential direction, and besides, outside the 
extension portions 4a void spaces 8, 8 are de?ned. In this 
manner, corresponding portions of the main rubber portion 
31 are made thin-Walled, so that the spring rigidity in the 
aforesaid directions is made soft. Further, in the main rubber 
portion 31 at its locations facing each other in the directions 
perpendicular to the axis orthogonally intersecting the afore 
said perpendicular-to-axis directions, intermediate plates 9, 
9 are embedded each in a circumferentially required Width, 
Whereby the spring rigidity in the orthogonal directions is 
heightened. By means of this structure, in the state of use, for 
example by locating the intermediate plates 9, 9 in a 
WidthWise direction of the vehicle, the spring rigidity in the 
WidthWise direction of the vehicle is adapted to be made 
higher in comparison With that in the fore-and-aft direction 
of the vehicle thereby enhancing the driving stability. 
The liquid-sealed vibration-proof device A1 as described 

in the ?rst example above is used for a body mount in a rear 
suspension of a vehicle such as an automobile. As shoWn in 
FIG. 5, the internal cylinder member 1 is coupled to an 
attachment member B1 on the body side through a shaft 
member B2 for fastening such as a bolt to be ?xed Whereas 
the external cylinder member 2 is press ?tted into an 
attachment hole C2 of an attachment member C1 on the 
frame side of the suspension through the rubber layer 23 at 
the outer peripheral face to be ?xed. 

Here, at the underside of the shaft member B2, a stopper 
plate D1 is attached so that the stopper rubber 35 located 
beloW the ?ange portion 21 of the external cylinder member 
2 may abut on it When the internal cylinder member 1 
undergoes an upWard large displacement. Further to a part of 
the internal cylinder member 1 upWards of the attachment 
member C1, a stopper member D2 formed of a stopper 
rubber on a ring-form plate is ?tted, so that upon large 
displacement of the body doWnWardly, the underside of the 
attachment member B1 on the body side may abut elastically 
thereon. 

In the use of the vibration-proof device A1, the liquid 
chamber 4 inside the rubber elastomer 3 is divided into 
upper and loWer portions, Which are in communication 
through a small, narroW clearance betWeen the stirring 
member 5 and a chamber Wall face of the internal cylinder 
member 1. Therefore, When a vibration load is input, par 
ticularly When a vibration load in the axial direction is input, 
the liquid in the liquid chamber 4 ?oWs upWardly and 
doWnWardly through the narroW clearance. OWing to the 
resonance action by this liquid ?uidiZation, it is possible to 
loWer the dynamic spring constant also in a high frequency 
spectrum in the vicinity of 150 to 300 HZ and to effectively 
achieve the suppression of vibrations. 

FIG. 6 to FIG. 9 shoW a second example of this invention, 
another example of a vibration-proof device A2 mainly used 
as a suspension support such as a strut mount. 

The vibration-proof device A2 in this example has, as 
shoWn in FIG. 9, an internal cylinder member 101 adapted 
to be ?tted coupled to an upper top of a strut rod E by 
fastening means F such as a nut or the like, an external 
cylinder member 102 adapted to be coupled to a member G 
such as a vehicle body panel by a fastening means such as 
a bolt or the like, and a rubber elastomer 103 arranged 
betWeen the internal cylinder member 101 and the external 
cylinder member 102 to interconnect both. In the rubber 
elastomer 103, there is de?ned an annular liquid chamber 
104 surrounding the internal cylinder member 101, and in 
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the liquid chamber 104 there is provided an annular stirring 
member 105 projecting inWard from the inner periphery side 
of the external cylinder member 102 to divide the liquid 
chamber 104 into upper and loWer parts. 

The internal cylinder member 101 comprises a circular 
attachment ?tting 115 With Which the strut rod is inserted, 
and a skirt-formed ?tting 116 diverging in a tapered manner 
Which surrounds the axially one end, e.g., the loWer end of 
the attachment ?tting 115 as illustrated, both being inte 
grated by Welding means. At one end of the attachment 
?tting 115 located inWard of the skirt-formed ?tting 116, a 
bearing 117 rotatably supports the strut rod and is ?xed by 
crimping. 

The rubber elastomer 103 is composed of a main rubber 
portion 131 vulcaniZation-bonded to the outer periphery of 
the internal cylinder member 101, namely to the outer 
peripheries of the attachment ?tting 115 and the skirt-formed 
?tting 116, and a diaphragm 132 forming the liquid chamber 
104 betWeen it and the main rubber portion. The external 
cylinder member 102 comprises an outside-of-diaphragm 
cylinder 125 having a cylinder portion 125a, to an inner 
periphery of Which the diaphragm 132 is vulcaniZation 
bonded, and a ?ange-like attachment plate portion 125b 
extending from the one end of the cylinder portion 125a, and 
a main outer cylinder 126 to Which the main rubber portion 
131 is vulcaniZation-bonded. 

The outside-of-diaphragm cylinder 125 is adapted to be 
?xed from the one end of the cylinder portion 125a, at a 
plurality of places on the attachment plate portion 125b that 
are circumferentially spaced apart at required intervals, to a 
vehicle body panel by fastening means such as a bolt, etc. 

The main outer cylinder 126 vulcaniZation-bonded to the 
outer periphery of the main rubber portion 131 is formed 
into a small-diameter portion 126a slightly smaller in diam 
eter than the cylinder portion 125a of the outside-of 
diaphragm cylinder 125 and a large-diameter portion 126b 
slightly larger in diameter than the cylinder portion 125a via 
a step portion 127 at an axially central part. The small 
diameter portion 126a on the one end side is provided in a 
manner being ?tted hermetically inside the cylinder portion 
125a of the outside-of-diaphragm cylinder 125. 

The reference numeral 109 in the ?gures is a ?xation 
?tting rigidly provided to the attachment plate portion 125b 
by Welding or the like and has a cylinder portion 109a into 
Which the large-diameter portion 126b of the main outer 
cylinder 126 is received. By crimping the terminal portion of 
the cylinder portion 109a in the state that the large-diameter 
portion 126b of the main outer cylinder 126 is received in 
the cylinder portion 109a, the main outer cylinder 126 is 
?tted and held to the outside-of-diaphragm cylinder 125. It 
is also possible to provide the ?xation ?tting 109 so as to ?x 
simultaneously by fastening means 108 such as the bolt. 

To the inner peripheral face of the cylinder portion 125a 
of the outside-of-diaphragm cylinder 125, a rubber layer 133 
of a required thickness is inserted by vulcaniZation bonding 
means and the small-diameter portion 126a of the main 
outer cylinder 126 is provided through the rubber layer 133 
so as to be ?tted hermetically. At the upper terminal part of 
the cylindrical portion 125a, the diaphragm 132 extending 
inWardly of the rubber layer 133 is integrally formed. And 
to the inner periphery of the diaphragm 132 is vulcaniZation 
bonded an inside-of-diaphragm cylinder 107 that is hermeti 
cally ?tted, through a rubber layer 131a integral With the 
main rubber portion 131, to the one end of the internal 
cylinder member 101. The extremity of the inside-of 
diaphragm cylinder 107 is bent inWardly so as to engage 
With the end of the internal cylinder member 101. 

10 

15 

25 

35 

45 

55 

65 

8 
The internal cylinder member 101, the main rubber por 

tion 131 and the main outer cylinder 126 are molded 
integrally as a molding 110 shoWn in FIG. 8 by vulcaniZa 
tion molding Whereas the outside-of-diaphragm cylinder 
125 of the external cylinder member 102, the diaphragm 132 
and the inside-of-diaphragm cylinder 107 are molded inte 
grally as a molding 120 shoWn in FIG. 8 by vulcaniZation 
molding. 
The preceding moldings 110, 120 formed respectively in 

separate bodies as shoWn in FIG. 8 are assembled Within a 
liquid to be completed as shoWn in FIG. 7, Whereby the 
liquid chamber 104 is formed internally. That is, the small 
diameter portion 126a of the main outer cylinder 126a on the 
molding 110 side is inserted from an opening on the opposite 
side to the diaphragm 132 into part of the external cylinder 
member 102 on the molding 120 side, namely the inner 
periphery of the cylinder portion 125a of the outside-of 
diaphragm cylinder 125 and ?tted thereto through the rubber 
layer 133. Simultaneously the inside-of-diaphragm cylinder 
107 at the inner periphery of the diaphragm 132 is ?tted to 
the one end side of the internal cylinder member 101, Which 
is in turn enlarged, Whereby the liquid is sealed betWeen the 
main rubber portion 131 and the diaphragm 132 of the 
rubber elastomer 103 and the liquid chamber 104 capable of 
deforming by input of vibrations is thus formed. In this state 
of assembling, the large-diameter portion 126b of the main 
outer cylinder 126 is received in the cylinder portion 109a 
of the ?xation ?tting 109, and the cylinder portion 109a is 
crimped at its extremity to be held in place so as not to be 
detached. In the example illustrated, the end of the cylinder 
portion 125a of the outside-of-diaphragm cylinder 125 is 
positively formed inWardly to avoid the axial detachment. 

The stirring member 105 is formed of a ring-shaped plate 
mainly of rigid body of a plastic material such as nylon. Its 
outer marginal portion is held and pinched betWeen the end 
of the small-diameter portion 126a of the main outer cylin 
der 126, Which is ?tted inside the cylinder portion 125a of 
the outside-of-diaphragm cylinder 125, and the step portion 
128 formed on the inner periphery of the cylinder portion 
125a, namely the inner periphery of the rubber layer 133. 

In combining the molding 110 and the molding 120, this 
stirring member 105 is preliminarily set and ?tted on the 
place of the step portion 128 on the inner periphery of the 
cylinder portion 125a of the outside-of-diaphragm cylinder 
125 constituting the external cylinder member 102, Whereby 
the stirring member can be held and pinched betWeen the 
step portion 128 and the end of the main outer cylinder 126, 
and consequently, can be incorporated in place positively 
and easily. Because of the step portion 128 being formed on 
the inner periphery of the rubber layer 133, the stirring 
member 105 can be further held and pinched elastically, 
stably and hermetically. 
The stirring member 105 may be formed of a rigid body 

plate made of a single material such as nylon or any other 
synthetic material, metal, etc., but in order to absorb the 
shock in the event that the stirring member 105 may abut on 
the chamber Wall face on the internal cylinder member 101 
side, the stirring member located in the liquid chamber 104 
can also be encrusted at its inWard margin With a rubber. 

The liquid-sealed vibration-proof device A2 in the second 
example is used, for example, as a strut mount in a suspen 
sion of a vehicle such as an automotive vehicle. As shoWn 
in FIG. 9, the internal cylinder member 101 is ?tted on the 
upper end of a strut rod E through a bearing 117 and attached 
and secured thereto by fastening means F such as a nut. On 
the other hand, the outside-of-diaphragm cylinder 125 of the 
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external cylinder member 102 is attached and secured to a 
vehicle body member G such as a vehicle body panel by the 
fastening element 108 such as a bolt. 

In this usage as a strut mount, the liquid chamber 104 in 
the rubber elastomer 103 is likewise divided into upper and 
loWer portions by the stirring member 105, Which are in 
communication through the small, narroW clearance 
betWeen the stirring member 105 and the chamber Wall face 
on the internal cylinder member 101 side. As a consequence, 
upon inputting of a vibration load, in particular that in the 
axial direction, the liquid Within the liquid chamber 104 is 
?uidized upWardly and doWnWardly. OWing to the reso 
nance action by this ?uidiZation, it is possible to loWer the 
dynamic spring constant particularly in the vicinity of 150 to 
300 HZ and further in a high frequency region up to ca. 400 
HZ and suppression of vibrations can be effectively 
achieved. 
What is claimed is: 
1. A vibration-proof device comprising: 
an internal cylinder member, 
an external cylinder member concentrically arranged out 

Wardly of the internal cylinder member, 
a rubber elastomer interposed betWeen the internal and 

external cylinder members, the rubber elastomer 
including an annular liquid chamber surrounding the 
internal cylinder member, the rubber elastomer includ 
ing a main rubber portion bonded by vulcaniZation to 
an outer periphery of the internal cylinder member and 
a diaphragm bonded by vulcaniZation to an inner 
periphery of the external cylinder member, the liquid 
chamber being formed betWeen the main rubber portion 
and the diaphragm, 

an annular stirring member arranged at least partially 
inside the liquid chamber and projecting inWardly from 
an inner periphery side of the external cylinder member 
toWard a chamber Wall face on the internal cylinder 
member side to form a clearance betWeen the inner 
periphery side of the external cylinder member and the 
chamber Wall face, 

a main outer cylinder bonded by vulcaniZation to an outer 
periphery of the main rubber portion of the rubber 
elastomer and arranged hermetically inside the external 
cylinder member, and 

an inside-of-diaphragm cylinder bonded by vulcaniZation 
to an inner periphery of the diaphragm and arranged 
hermetically in the outer periphery of the internal 
cylinder member. 

2. The vibration-proof device as set forth in claim 1, 
Wherein the stirring member is held and pinched at an 
outWard marginal portion betWeen one end of the main outer 
cylinder and a step portion at an inner periphery of the 
external cylinder member. 

3. The vibration-proof device as set forth in claim 2, 
Wherein the step portion at the inner periphery of the 
external cylinder member is formed on an inner periphery of 
a rubber layer bonded by vulcaniZation to the inner periph 
ery of the external cylinder member. 

4. The vibration-proof device as set forth in claim 1, 
Wherein the stirring member comprises a ring-formed plate 
made of a rigid body and a rubber portion encrusting an 
inWard margin of the ring-formed plate. 

5. The vibration-proof device as set forth in claim 2, 
Wherein the stirring member comprises a ring-formed plate 
made of a rigid body and a rubber portion encrusting an 
inWard margin of the ring-formed plate. 

6. The vibration-proof device as set forth in claim 3, 
Wherein the stirring member comprises a ring-formed plate 
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made of a rigid body and a rubber portion encrusting an 
inWard margin of the ring-formed plate. 

7. A vibration-proof device comprising: 
an internal cylinder member; 
an external cylinder member concentrically arranged out 

Wardly of the internal cylinder member; 
a rubber elastomer interposed betWeen the internal and 

external cylinder members, the rubber elastomer 
including an annular liquid chamber surrounding the 
internal cylinder member, the rubber elastomer com 
prising a main rubber portion bonded by vulcaniZation 
to an outer periphery of the internal cylinder member 
and a diaphragm, the liquid chamber being formed 
betWeen the main rubber portion and the diaphragm; 

an annular stirring member arranged at least partially 
inside the liquid chamber and projecting inWardly from 
an inner periphery side of the external cylinder member 
toWard a chamber Wall face on the internal cylinder 
member side to form a clearance betWeen the inner 
periphery side of the external cylinder member and the 
chamber Wall face; 

the external cylinder member including an outside-of 
diaphragm cylinder including a cylinder portion to 
Which the diaphragm is bonded by vulcaniZation and 
Which is adapted to be connected to a vehicle body 
panel, and a main outer cylinder bonded by vulcaniZa 
tion to an outer periphery of the main rubber portion; 
the main outer cylinder being arranged hermetically at 
one end inside the cylinder portion of the outside-of 
diaphragm cylinder, and 

an inside-of-diaphragm cylinder bonded by vulcanization 
to an inner periphery of the diaphragm and connected 
hermetically to the outer periphery of the internal 
cylinder member. 

8. The vibration-proof device as set forth in claim 7, 
Wherein the stirring member is held and pinched at an 
outWard margin betWeen one end of the main outer cylinder 
and a step portion on an inner periphery of the cylinder 
portion of the outside-of-diaphragm cylinder. 

9. The vibration-proof device as set forth in claim 8, 
Wherein the step portion on the inner periphery of the 
cylinder portion of the outside-of-diaphragm cylinder is 
formed on an inner periphery of a rubber layer bonded by 
vulcaniZation to the inner periphery of the cylinder portion. 

10. A vibration-proof device comprising: 
an internal cylinder member, 
an external cylinder member concentrically arranged out 

Wardly of the internal cylinder member, 
a rubber elastomer interposed betWeen the internal and 

external cylinder members, the rubber elastomer 
including an annular liquid chamber surrounding the 
internal cylinder member, 

an annular stirring member arranged at least partially 
inside the liquid chamber and projecting inWardly from 
an inner periphery side of the external cylinder member 
toWard a chamber Wall face on the internal cylinder 
member side to form a clearance betWeen the inner 
periphery side of the external cylinder member and the 
chamber Wall face, 

the stirring member comprising a ring-form plate made of 
a rigid body and a rubber portion encrusting an inWard 
margin of the ring-form plate. 

* * * * * 


